Genome-wide marker development for the wheat D genome based on single nucleotide polymorphisms identified from transcripts in the wild wheat progenitor Aegilops tauschii.
13,347 high-confidence SNPs were discovered through transcriptome sequencing of Aegilops tauschii, which are useful for genomic analysis and molecular breeding of hexaploid wheat. In organisms with large and complex genomes, such as wheat, RNA-seq analysis is cost-effective for discovery of genome-wide single nucleotide polymorphisms (SNPs). In this study, deep sequencing of the spike transcriptome from two Aegilops tauschii accessions representing two major lineages led to the discovery of 13,347 high-confidence (HC) SNPs in 4,872 contigs. After removing redundant SNPs detected in the leaf transcriptome from the same accessions in an earlier study, 10,589 new SNPs were discovered. In total, 5,642 out of 5,808 contigs with HC SNPs were assigned to the Ae. tauschii draft genome sequence. On average, 732 HC polymorphic contigs were mapped in silico to each Ae. tauschii chromosome. Based on the polymorphic data, we developed markers to target the short arm of chromosome 2D and validated the polymorphisms using 20 Ae. tauschii accessions. Of the 29 polymorphic markers, 28 were successfully mapped to 2DS in the diploid F2 population of Ae. tauschii. Among ten hexaploid wheat lines, which included wheat synthetics and common wheat cultivars, 25 of the 43 markers were polymorphic. In the hexaploid F2 population between a common wheat cultivar and a synthetic wheat line, 23 of the 25 polymorphic markers between the parents were available for genotyping of the F2 plants and 22 markers mapped to chromosome 2DS. These results indicate that molecular markers that developed from polymorphisms between two distinct lineages of Ae. tauschii might be useful for analysis not only of the diploid, but also of the hexaploid wheat genome.